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(54) POLYCARBONATE LAMINATED OPTICAL RETARDATION FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical retardation film with an improved viewing 
angle characteristics utilizing a polycarbonate with excellent heat resistance, moldability or the 
like. 

SOLUTION: The polycarbonate laminated optical retardation film is characterized by being a 
laminated body comprising an optical retardation film which has a three dimensional refractive 
index at 550 nm wavelength satisfying the relation 1, is composed of polycarbonate, for 
example one having a fluorene skeleton with a methyl group as a main constituent and has 
negative birefringence and an optical retardation film which has a three dimensional refractive 
index at 550 nm wavelength satisfying the relation 2, is composed of polycarbonate and has 
positive birefringence nx<nz the relation 1 nx>nz the relation 2 (in the relations 1 , 2 nx 
expresses the refractive index of the main stretching direction in the film plane and nz 
expressed the refractive index in the direction normal to the film plane). 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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[Claim(s)] 

[Claim 1] The polycarbonate laminating phase contrast film characterized by consisting of a 
layered product of a phase contrast film which has the forward refractive-index anisotropy to 
which the three-dimensions refractive index in the wavelength of 550nm serves as a phase 
contrast film which has the negative refractive-index anisotropy which the three-dimensions 
refractive index in the wavelength of 550nm becomes from the polycarbonate with which are 
satisfied of the following type (1) from the polycarbonate with which are satisfied of the 
following type (2). 
[Equation 1] nx<nz (1) 
nx>nz (2) 

(nx is the refractive index of the main drawing direction in a film plane among the 
above-mentioned formula (1) and (2), and nz is the refractive index of the direction of a normal 
to a film plane.) 

[Claim 2] The phase contrast film which has a negative refractive-index anisotropy is the 

following type (3). 

[Formula 1] 
y CHa 9H3 



(In the above-mentioned formula (4), R9-R16 are independently chosen from the hydrocarbon 
group of a hydrogen atom, a halogen atom, and carbon numbers 1-3, respectively, and Y is the 
following formula group [** 3].) 



CLAIMS 




The repeat unit come out of and shown, and the following type (4) 
[Formula 2] 
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the inside of the above-mentioned formula group, R17-R19, and R21 and R22 — respectively 
independent — a hydrogen atom — it is chosen out of the hydrocarbon group of a halogen 
atom and carbon numbers 1-22, and R20 and R23 are independently chosen from the 
hydrocarbon group of carbon numbers 1-20, respectively, and Ar1-Ar3 are independently 
chosen from the aryl group of carbon numbers 6-10, respectively. The repeat unit which 
consists of a polycarbonate which consists of a repeat unit shown, and is expressed with the 
above-mentioned formula (3) occupies this 71 - 98-moI% of whole polycarbonate. The repeat 
unit expressed with the above-mentioned formula (4) is a polycarbonate laminating phase 
contrast film according to claim 1 characterized by occupying 29 - two-mol %. 
[Claim 3] The phase contrast film which has a negative refractive-index anisotropy is the 
following type (3). 
[Formula 4] 

? H 3 




(3) 



The repeat unit come out of and shown, and the following type (5) 
[Formula 5] 




(5) 

(In the above-mentioned formula (5), R26 and R27 are independently chosen from a hydrogen 
atom and a methyl group, respectively, and Z is the following formula group [** 6].) 



CH 3 



CH 3 
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since — it is chosen. Polycarbonate laminating phase contrast film according to claim 1 or 2 
characterized by for the repeat unit which consists of POPORI carbonate which consists of 
repeat units shown, and is expressed with the above-mentioned formula (3) occupying this 72 - 
96-mol% of whole polycarbonate, and the repeat unit formula [ above-mentioned ] (5) Expressed 
occupying 28 - four-mol %. 

[Claim 4] The relation of the phase contrast values R (450) and R (550) in the measurement 
wavelength of 450 f 550nm of the phase contrast film which has a negative refractive-index 
anisotropy is the following type (6). 
[Equation 2] 
R(450)/R(550)<1 (6) 

The polycarbonate laminating phase contrast film according to claim 1 to 3 which comes out 
and is characterized by what is expressed. 

[Claim 5] Claims 1-4 characterized by carrying out a laminating and becoming about the phase 
contrast film which has the above-mentioned negative refractive-index anisotropy, and the 
phase contrast film which has a forward refractive-index anisotropy so that the refractive-index 
maximum bearing within the field of both phase contrast films may intersect perpendicularly are, 
and it rubs, and is a polycarbonate laminating phase contrast film given in **. 
[Claim 6] Claims 1-5 characterized by being a quarter wavelength plate are, and it rubs, and is a 
polycarbonate laminating phase contrast film given in **. 

[Claim 7] The elliptically-polarized-light film characterized by carrying out the laminating of the 
polycarbonate laminating phase contrast film according to claim 1 to 6 to a polarization film. 
[Claim 8] The liquid crystal display characterized by coming to use a polycarbonate laminating 
phase contrast film according to claim 1 to 6 and a elliptically-polarized-light film according to 
claim 7. 



[Translation done.] 



3/3 



2004/04/12 15:33 



http://www4.ipdl. jpo.go.jp/cgi-bin/tran,web_cgLejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the phase contrast film by combining a phase 
contrast film with the negative refractive-index anisotropy which consists of a polycarbonate by 
which thermal resistance, a moldability, etc. were improved, and the phase contrast film which 
has the forward refractive-index anisotropy which consists of a polycarbonate which can 
control an angle-of-visibility property to arbitration according to an application. By using these 
phase contrast films, the liquid crystal display with which the optical property was improved can 
be offered. 
[0002] 

[Description of the Prior Art] In liquid crystal displays, such as a STN (super twisted nematic) 
method, the phase contrast film is used in order to solve problems, such as color compensation 
and angle-of-visibility amplification. Generally, as an ingredient of the phase contrast plate for 
color compensation, a polycarbonate, polyvinyl alcohol, polysulfone, polyether sulphone, 
amorphous polyolefine, etc. are used, and what stiffened a liquid crystal polymer and disco tic 
liquid crystal in addition to the ingredient described above as a charge of a phase contrast plate 
for angle-of-visibility amplification is used. 

[0003] Generally, in the case of the polymeric materials which the anisotropy of the film 
obtained in the usual uniaxial stretching also turns into optically uniaxial, for example, have a 
forward refractive-index anisotropy, the phase contrast film using a thermoplastic high polymer 
film is difficult for the refractive index within a field to be higher than one, and to carry out only 
the refractive index of the direction of thickness, although the refractive-index anisotropy is 
made to discover according to a uniaxial-stretching process. Even if the refractive index within 
a field is higher than one and it cannot carry out the refractive index of the direction of 
thickness, there is an usable application, but when a phase contrast film performs improving the 
angle of visibility of a liquid crystal display, control of such a direction of thickness may be 
needed. 

[0004] As an approach of making the refractive index of the direction of thickness high, the 
approach of extending in the direction of thickness, the approach of carrying out the laminating 
of a phase contrast film with a negative refractive-index anisotropy and the phase contrast film 
with a forward refractive-index anisotropy, etc. are proposed, for example. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the approach of extending in the direction 
of thickness has the problem that cost will get [ productivity ] dramatically bad remarkably 
highly. Moreover, in the approach of carrying out the laminating of a phase contrast film with a 
negative refractive-index anisotropy, and the phase contrast film with a forward 
refractive-index anisotropy, the technique using that to which vertical orientation of 
polystyrene, polymethylmethacrylate, or the polymer liquid crystal was carried out is indicated 
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as a phase contrast film which has a negative refractive-index anisotropy. However, as for the 
film which has these negative refractive-index anisotropics, it was actual for a moldability to 
have needed many [ a scarce thing / and ] complicated orientation processings for thermal 
endurance like a bad polymer liquid crystal, and for there to have been problems, like the 
ingredient cost itself is high, and to have not appeared on the market in a commercial scene. 
[0006] This invention solves the above-mentioned technical problem, and thermal resistance, a 
moldability, etc. are to offer the phase contrast film using a good polycarbonate with which the 
angle-of-visibility property has been improved. 
[0007] 

[Means for Solving the Problem] Although this invention persons are examining widely the 
ingredient which has the outstanding optical property, since a phase contrast film is an optical 
application, in the measurement wavelength, 140 degrees C or more have observed polymeric 
materials, especially thermoplastic polymeric materials as glass transition point temperature as 
the ingredient which has 150 degrees C or more more preferably, and an advantageous 
ingredient in respect of a moldability from an ingredient with it, and a heat-resistant viewpoint. [ 
there is little optical absorption and transparent ] 

[0008] When it had a certain specific macromolecule structure among polycarbonates, this 
invention persons found out that a negative refractive-index anisotropy might be made to 
discover, though the moldability was also good, having thermal resistance. 

[0009] That is, this invention is a polycarbonate laminating phase contrast film characterized by 
consisting of a layered product of a phase contrast film which has the forward refractive-index 
anisotropy to which the three-dimensions refractive index in the wavelength of 550nm serves as 
a phase contrast film which has the negative refractive-index anisotropy which the 
three-dimensions refractive index in the wavelength of 550nm becomes from the polycarbonate 
with which are satisfied of the following type (1) from the polycarbonate with which are satisfied 
of the following type (2). 
[0010] 

[Equation 3] nx<nz (1) 
nx>nz (2) 

(nx is the refractive index of the main drawing direction in a film plane among the 
above-mentioned formula (3), and nz is the refractive index of the direction of a normal to a film 
plane.) 

[001 1] Although prescribed by the three-dimensions refractive index, first of all, this 
three-dimensions refractive index is explained to be the refractive-index anisotropy said by this 
invention. The refractive index nz of bearing where a three-dimensions refractive index is 
expressed with nx, ny, and nz, and each definition intersects perpendicularly in the main drawing 
direction in the refractive-index nyrfilm plane of the main drawing direction in nxifilm plane: 
Consider as the refractive index of the direction of a normal on the front face of a film. Here, in 
the case of uniaxial stretching, the main drawing direction means the drawing direction and the 
direction extended so that the amount of preferred orientation might go up more in the case of 
biaxial stretching, and points out the direction of orientation of a macromolecule principal chain 
in chemical structure. It is expressed a negative refractive-index anisotropy like nx<nz here 
using these three-dimensions refractive index. 

[0012] Although this three-dimensions refractive index is measured by the polarization analysis 
which is the technique of analyzing the polarization condition of the outgoing radiation light 
obtained by carrying out incidence of the polarization to a phase contrast film, it is asking for 
this three-dimensions refractive index in this invention by the approach of considering that the 
optical anisotropy of a phase contrast film is an index ellipsoid, and searching for by the formula 
of a well-known index ellipsoid. In addition, measurement wavelength was set to 550nm as long 
as there was especially no notice. 

[0013] By combining the phase contrast film which has such a negative refractive-index 
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anisotropy with the phase contrast film which has a forward refractive-index anisotropy, the 
angle-of-visibility property of a phase contrast film of having a forward refractive-index 
anisotropy is improvable. It is expressed with nx>nz the forward refractive-index anisotropy said 
here using the three-dimensions refractive index which carried out point **. Although the phase 
contrast film which has a forward refractive-index anisotropy as point ** was carried out does 
not become nz>nx unless the special drawing approach that a refractive index becomes large in 
the direction of thickness is taken instead, it becomes possible [ making nz substantially larger 
than both both / either or / nx and ny within a field ] by carrying out a laminating to the phase 
contrast film which has the negative refractive-index anisotropy which is nx<nz. 
[0014] It can be evaluated by considering that this layered product is an index ellipsoid, and 
measuring it with the polarization analysis of point **, whether nz of this laminating phase 
contrast film (it may be called a layered product) became substantially larger than both both [ 
either or ] nx and ny within a field here. 

[001 5] It is the following formula (6) as an approach of writing an optical anisotropy using the 

three-dimensions refractive index of a phase contrast film. 

[0016] 

[Equation 4] 

Nz=(nx-nz)/(nx-ny) (6) 

Nz=0.5 from which a phase contrast value hardly changes even if it is Nz>=1, i.e., nx>ny>=nz, or 
nx**ny>nz by the usual approach and sees from across the film with which ****** consists of 
polymeric materials which have a forward refractive-index anisotropy are difficult to attain 
uniaxial stretching or only by carrying out biaxial stretching. Although it is required to become 
nx>nz>ny for making it Nz=0.5, if it is the layered product of point **, it is possible to attain this, 
and it is the description that this layered product can control an optical anisotropy in Nz<1. For 
example, rather than the case of Nz=1, although based also on the optical design of a liquid 
crystal display, when the phase contrast film which becomes Nz=0.5 is used for a liquid crystal 
display, if it has the same phase contrast within a field, the effectiveness that the angle of 
visibility of a liquid crystal display is improved is known. 

[001 7] Moreover, when each phase contrast film which has forward and a negative 
refractive-index anisotropy like this invention consists of a polycarbonate, while each film is 
excellent in thermal endurance, since it consists of similar polymeric materials, it is possible for 
selection of a binder to be also easy and for the endurance of a layered product to also raise it. 
[0018] 

[Embodiment of the Invention] This invention is characterized by consisting of a layered product 
of the phase contrast film which has the negative refractive-index anisotropy which the 
three-dimensions refractive index measured on the measurement wavelength of 550nm 
becomes from the polycarbonate with which are satisfied of the following formula (1), and the 
phase contrast film which has the forward refractive-index anisotropy which consists of a 
polycarbonate with which are satisfied of the following type (2) which consists of at least one or 
more sheets, respectively. 
[0019] 

[Equation 5] nx<nz (1) 
nx>nz (2) 

It is that the above-mentioned formula (1) and (2) are realized on any [ 450,550,650nrn ] 
wavelength preferably as measurement wavelength. If the polycarbonate of the 
above-mentioned formula (1) is satisfied and carried out, it is the following type (3), for example. 
[0020] 
[Formula 7] 
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(3) 



[0021] The repeat unit come out of and shown, and the following type (4) 

[0022] 

[Formula 8] 




Rlt Rl2 R 15 R 16 ( 4 ) 

[0023] (In the above-mentioned formula (4), R9-R16 are independently chosen from the 
hydrocarbon group of a hydrogen atom, a halogen atom, and carbon numbers 1-3, respectively, 
and Y is the following formula group [0024].) 
[Formula 9] 




O O N *22 R 23 % 

[0025] ( — R17-R19, and R21 and R22 are independently chosen from the hydrocarbon group of 
a hydrogen atom, a halogen atom, and carbon numbers 1-22 among the above-mentioned 
formula group, respectively, and R20 and R23 are independently chosen from the hydrocarbon 
group of carbon numbers 1-20, respectively, and Ar1-Ar3 are independently chosen from the 
aryl group of carbon numbers 6-10, respectively.) — the polycarbonate which consists of a 
repeat unit shown can be mentioned. 

[0026] The above-mentioned formula (3) is a repeat unit with the fluorene frame which has a 
methyl group. 

[0027] Among the above-mentioned formula (4), as being independently chosen out of the 
hydrocarbon group of a hydrogen atom, a halogen atom, and carbon numbers 1-3, respectively, 
R9-R16 are kinds as it is few. A fluorine, chlorine, a bromine, and iodine can be mentioned as a 
halogen atom. As a hydrocarbon group of carbon numbers 1 -3, alkyl groups, such as a methyl 
group, an ethyl group, n-propyl group, and an isopropyl group, etc. can be mentioned. In this, all 



4/16 



2004/04/12 15:34 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran.web_cgi_eije 



of R9-R1 6 have a desirable hydrogen atom. Y is chosen from the above-mentioned formula 
group. Among the above-mentioned formula group, as being independently chosen out of the 
hydrocarbon group of a hydrogen atom, a halogen atom, and carbon numbers 1-22, respectively, 
R17-R19, and R21 and R22 are kinds as it is few. The same thing as what was described above 
as a halogen atom can be mentioned. As a hydrocarbon group of carbon numbers 1-22, the aryl 
group of the carbon numbers 6-18, such as an alkyl group (cyclo) of the carbon numbers 1-22, 
such as a methyl group, an ethyl group, n-propyl group, an isopropyl group, butyl, a pentyl 
radical, and a cyclohexyl radical, a phenyl group, a biphenyl radical, a terphenyl radical, and 
naphthyl, can be mentioned. 

[0028] R20 and R23 can mention the divalent arylene radical of the carbon numbers 6-18, such 
as a divalent alkylene group (cyclo) of the carbon numbers 2-20, such as ethylene, a phenyl 
group, a biphenyl radical, a terphenyl radical, and a naphthyl group, as this hydrocarbon group 
that is independently chosen from the hydrocarbon group of carbon numbers 1-20, respectively 
and that is a kind at least. 

[0029] Moreover, Ar1-Ar3 can mention the aryl group of the carbon numbers 6-10, such as a 
phenyl group and a naphthyl group, independently, respectively. 

[0030] The above-mentioned polycarbonate is [ the repeat unit shown by the above-mentioned 
formula (3), and ] the following formula (5) more preferably. 



[0032] (In the above-mentioned formula (5), R26 and R27 are independently chosen from a 
hydrogen atom and a methyl group, respectively, being a kind at least. Z the following formula 
group [0033]) 
[Formula 1 1] 



[0034] It comes out and consists of repeat units shown. 

[0035] As for the repeat unit which the repeat unit expressed with the above-mentioned 
formula (3) occupies 71 - 98-mol % based on the sum total of the repeat unit expressed with 
this whole polycarbonate (3), i.e., the above-mentioned formula, and (4), and is expressed with 
the above-mentioned formula (4), it is desirable to consist of a polycarbonate which occupies 29 
- two-mol %. Although, as for the repeat unit of the above-mentioned formula (3), its 
homopolymer also has a negative refractive-index anisotropy, there is a problem that 
productivity is inferior since the polymerization is difficult when there is too more this than the 
above-mentioned range, and a moldability worsens. Moreover, it may be difficult for a unit (3) to 
take a negative refractive-index anisotropy repeatedly, from the above-mentioned range, in 
being few. the repeat unit expressed with the above-mentioned formula (3) — this 72 - 96-mol% 
of whole polycarbonate — occupying — the above-mentioned formula (4) — ( — the repeat unit 
preferably expressed with (5)) consists of a polycarbonate which occupies 28 - four-mol %. the 
repeat unit expressed with the above-mentioned formula (3) still more preferably — this 73 - 
94-mol% of whole polycarbonate — occupying — the above-mentioned formula (4) — ( — the 



[0031] 

[Formula 10] 
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repeat unit preferably expressed with (5)) consists of a polycarbonate which occupies 27 - 
six-mol %. 

[0036] It is [ the repeat unit expressed with the above-mentioned formula (1) and ] the 
above-mentioned formula (2) (however, Z the following type [0037]) most preferably. 
[Formula 12] 

i 

CH 3 

[0038] coming out — it is — it consists of a repeat unit expressed, the repeat unit expressed 
with the above-mentioned formula (1) occupies this 76 - 90-mol% of whole polycarbonate, and 
the repeat unit expressed with the above-mentioned formula (2) occupies 24 - ten-mol %. 
[0039] Each may be any of the blend of a copolymer and homopolymers, the blend of 
copolymerization, and the blend with a homopolymer and a copolymer, and, in the case of a 
negative refractive-index anisotropy, the above-mentioned forward and negative phase contrast 
film has just satisfied the range of the above-mentioned repeat unit. It is analyzed by H-NMR 
etc. whether the above-mentioned repeat unit is satisfied. 

[0040] In copolymerization, especially the interfacial polycondensation of a dihydroxy compound 
and a phosgene, the above-mentioned polycarbonate has the advantage that moreover those 
copolymerization ratios are controllable only by changing a monomer charge simple to 
arbitration, when it is going to produce what consists of two or more kinds of repeat units. On 
the other hand, in the case of polyester or polyarylate, there is a point disadvantageous when 
controlling the optical property that the equivalent [ every ] polymerization of a dihydroxy 
compound and the dicarboxylic acid must be carried out. In order to produce the phase contrast 
film on which thermal resistance and a moldability were satisfied, having a negative 
refractive-index anisotropy, close needs to be at a rate which has a certain specific repeat unit 
as mentioned above, and the polycarbonate is useful also from a viewpoint on such a molecular 
design. 

[0041] In addition, although, as for the refractive-index anisotropy of polymeric materials, the 
most is determined by the chemical structure, a certain extent may be changed also by the 
extending method or the producing-film method. 

[0042] Although prescribed as molecular weight of the above-mentioned polycarbonate by the 
limiting viscosity measurement which used the methylene chloride as the solvent, it is desirable 
that the limiting viscosity in 20 degrees C is 0.30 - 2.0 dl/g. 

[0043] Although there are an above-mentioned formula (3) and the following formula (7) which 
has a fluorene frame in the thing of similar structure, when there are many these repeat units, 
since it is more nearly upright than the case where the above-mentioned formula (3) is used, 
glass transition point temperature may become high and may become still more inadequate [ a 
moldability ]. 
[0044] 

[Formula 13] 




(7) 



[0045] As for the phase contrast film which has the above-mentioned negative refractive-index 
anisotropy, in short wavelength, in the wavelength of 400-700nm, the phase contrast value R 
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(R=deltan-d= (nx-ny), and d and d are the thickness (nm) of a film) more nearly usually shows 
large wavelength dispersion nature. 

[0046] the phase contrast film which has a forward refractive-index anisotropy by carrying out 
the laminating of the phase contrast film which has the above-mentioned negative 
refractive-index anisotropy, and the phase contrast film which has a forward refractive-index 
anisotropy according to this invention — if independent, the optical property almost equivalent 
to the film with which nz has the larger property of nx and ny at least than either which cannot 
reach easily can be obtained. 

[0047] If it is a polycarbonate as an ingredient of the phase contrast film which has the forward 
refractive-index anisotropy with which the above-mentioned formula (2) is filled, there will be 
especially no definition. What has the repeat unit of the above-mentioned formula (4) is used 
suitably. Of course, you may be copolymerization and a blend. 

[0048] Moreover, when the relation of the phase contrast values R (450) and R (550) in the 
measurement wavelength of 450,550nm of the phase contrast film which has a forward 
refractive-index anisotropy carries out the laminating of the polycarbonate phase contrast film 
which has a negative refractive-index anisotropy to what is expressed with the following formula 
(6), the phase contrast film by which phase contrast became quarter wavelength in the 
broadband, and the refractive index of the direction of thickness was also controlled can be 
offered. Especially this is useful as a phase contrast film used for the reflective mold liquid 
crystal display of an one polarizing plate activity. 
[0049] 
[Equation 6] 
R(450)/R(550)<1 (5) 

As for the phase contrast of a quarter wavelength plate, it is desirable that it is quarter 
wavelength on the high measurement wavelength of 550nm of human being's visibility, and 
90-1 80nm is 110-170nm more preferably in R (550). 

[0050] If it is a polycarbonate as a phase contrast film which has the forward refractive-index 
anisotropy with which are satisfied of the above-mentioned formula (6), the polycarbonate which 
especially definition does not have, for example, uses bisphenol A as a bisphenol component, the 
polycarbonate which has a fluorene frame will be mentioned. This polycarbonate that has a 
fluorene frame is for example, the following type (8). 
[0051] 



[Formula 14] 




(8) 

[0052] (In the above-mentioned formula (8), R1-R8 are independently chosen from the 
hydrocarbon group of a hydrogen atom, a halogen atom, and carbon numbers 1-6, respectively, 
and X is [0053].) 
[Formula 15] 




[0054] ) come out. The repeat unit come out of and shown, and the following type (4) 
[0055] 

[Formula 16] 
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R# Rto Ru Ru 

R u Ria R ie Ri« ( 4 ) 

[0056] (In the above-mentioned formula (4), R9-R16 are independently chosen from the 
hydrocarbon group of a hydrogen atom, a halogen atom, and carbon numbers 1-3, respectively, 
and Y is the following formula group [0057].) 
[Formula 17] 




[0058] The repeat unit which consists of a repeat unit shown by (a definition is the same as 
that of the above mentioned thing), and is expressed with the above-mentioned formula (8) 
occupies this 40 - 71-mol% of whole polycarbonate, and what the repeat unit expressed with 
the above-mentioned formula (4) becomes from the polycarbonate which occupies 60 - 29-mol 
% is mentioned. Of course, it is not limited to this. 

[0059] As the manufacture approach of the polycarbonate in this invention, the interfacial 
polycondensation of a dihydroxy compound and a phosgene, a melt polycondensation method, 
etc. are used suitably. 

[0060] Although a compatible blend is desirable when blending, it is possible to suppress light 
scattering between components, if the refractive index between components is doubled even if 
it does not dissolve thoroughly, and to raise transparency. Although a compatible blend is 
desirable when blending two or more kinds of polycarbonates, it is possible to suppress light 
scattering between components, if the refractive index between components is doubled even if 
it does not dissolve thoroughly, and to raise transparency. As for the acquired blend object, it is 
desirable that the Hayes value is 3% or less. 

[0061] In the laminating phase contrast film of this invention, a refractive-index anisotropy may 
make the refractive-index maximum bearing within a field intersect perpendicularly, respectively, 
and may carry out the laminating of a negative phase contrast film and the phase contrast film 
which has a forward refractive-index anisotropy. This configuration corresponds, when both 
drawing directions are doubled when carrying out vertical uniaxial stretching also of forward and 
the phase contrast film which undertakes and has the refractive-index anisotropy of a gap, and 
producing it is considered, and a laminating is carried out. The phase contrast film which has a 
forward refractive-index anisotropy is because ny intersects perpendicularly in the drawing 
direction in the refractive-index maximum bearing within a field in the negative phase contrast 
film which nx is the drawing direction at least in the refractive-index maximum direction within a 
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field, and carries out refractive-index ******** on the other hand. That is, since the longitudinal 
direction which is the drawing direction is doubled by the low RUTSUU roll process with this 
configuration, there is an advantage that a layered product is producible with a low RUTSUU roll 
in the process which sticks the phase contrast film of these two classes. 
[0062] As for the refractive-index anisotropy in this invention, in nx**ny, in a negative phase 
contrast film, especially definition does not have a laminating include angle with the phase 
contrast film which has a forward refractive-index anisotropy. In nx**ny, it is the case where 
the phase contrast value in the measurement wavelength of 550nm is 20nm or less. 
[0063] By the case where carried out vertical incidence to the phase contrast film front face, 
and it measures, and the case where oblique incidence is carried out, although the phase 
contrast wavelength dispersion of the phase contrast film in this invention is usually almost the 
same, usually Forward [ of this invention ] and the layered product of a phase contrast film 
which has a negative refractive-index anisotropy can make these both into the greatly different 
thing, and can supply the phase contrast film which has the phase contrast wavelength 
dispersion of various classes according to the application of a liquid crystal display etc. The 
phase contrast wavelength dispersion said here points out the degree of the phase contrast 
value change measured in the measurement wavelength of 400-700nm. For example, it is R 
(450)/R (550) which is a ratio with R (450) and R (550) which are a phase contrast value in the 
measurement wavelength of 450,550nm. 

[0064] The phase contrast film of this invention can be manufactured by carrying out a 
laminating, after extending the film which consists of polymeric materials which were described 
above after film production or film production. Although a melting extrusion process well-known 
as a film producing-film method, the solution cast method, etc. are used, the solution cast 
method is more preferably used from viewpoints, such as thickness unevenness and an 
appearance. As a solvent in the solution cast method, a methylene chloride, dioxolane, etc. are 
used suitably. 

[0065] Moreover, the drawing approach can also use the drawing approaches, such as vertical 1 
well-known shaft, width 1 shaft, and biaxial stretching. The acid ester with which phthalic ester, 
such as dimethyl phthalate which is a well-known plasticizer, diethyl phthalate, and dibutyl 
phthalate, tributyl phosphate, etc. do not get into the film before a drawing in order to raise 
ductility, aliphatic series 2 base ester, a glycerol derivative, a glycol derivative, etc. can be 
blended. The organic solvent used at the time of film film production of point ** may be made to 
remain in a film, and may be extended. It is desirable that it is 1 - 20 % of the weight of polymer 
solid content comparison as an amount of this organic solvent. 

[0066] It is desirable to carry out as drawing conditions for phase contrast film production in [ 
of glass transition point temperature ] -30 to +50 degrees C. This glass transition point 
temperature shall point out the glass transition point temperature in the condition that they 
were included, when additives, such as a solvent, are contained. It is the range of -10 to +20 
degrees C of glass transition point temperature preferably. Moreover, when producing the phase 
contrast film which is nx**ny, one so-called common shaft and a biaxial-stretching process may 
be unnecessary only at a film production process. 

[0067] Furthermore, in a phase contrast film, ultraviolet ray absorbents, such as a phenyl 
salicylic acid, a 2-hydroxy benzophenone, and triphenyl phosphate, the bluing agent for changing 
a tint, an antioxidant, etc. may be added. 

[0068] It is desirable that it is 10 or less % of the weight of polymeric-materials comparison as 

an amount of the aforementioned additive. Although the retardation of a phase contrast film 

may be affected when these additives have the anisotropy optically, it is possible to make 

sufficient optical anisotropy discover only with polymeric materials in this invention. 

[0069] As thickness of the above-mentioned (laminating) phase contrast film, although there is 

especially no limit, it is usually 30-200 micrometers preferably 400 micrometers from 1 

micrometer. 
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[0070] The transparent thing of the phase contrast (laminating) film of this invention is 
desirable, it passes and it is desirable that - ZU value is 3% or less, and total light transmission 
is 85% or more. Furthermore, a transparent and colorless thing is desirable and it is JIS. b* is 
one or less more preferably 1.2 or less in the measurement using a 2 times visual field and 
illuminant C among the L*a*b* color coordinate systems of Z-8729 publication. 
[0071] The laminating phase contrast film of this invention is good also as a reflective mold 
polarizing plate over which only the polarization of one side which consists of the polarization 
film containing dichroism absorbing matter, such as usual iodine and a color, a dielectric 
multilayer, or a cholesteric polymer liquid crystal is reflected or scattered, and a lamination 
phase contrast film one apparatus polarization film. In this case, it is possible to also improve 
the viewing-angle property of a polarization film. 

[0072] Although a binder is required for mounting to a phase contrast film, a polarization film, 
and a liquid crystal display, a thing well-known as a binder is used. The middle thing of the 
refractive index of the film which carries out a laminating of the refractive index of a binder is 
desirable at the point of suppressing an interface echo. 

[0073] Improvement in image quality is realizable by using the laminating phase contrast film and 
phase contrast film one apparatus polarization film which were mentioned above for a liquid 
crystal display etc. Moreover, the phase contrast film of this invention may be used instead of a 
glass substrate. In this case, when the optical member of a liquid crystal display can be reduced, 
since thickness which is the fault of a glass substrate can be made thin, it has the effectiveness 
that it is possible to prevent dotage of the image by the parallax resulting from the thickness of 
the glass which poses a problem especially with a reflective mold liquid crystal display, and it 
can compensate the crack easy of a glass substrate. 

[0074] Moreover, the phase contrast film with which the laminating phase contrast film of this 
invention has a forward refractive-index anisotropy, and the phase contrast film which has a 
negative refractive-index anisotropy touch through a binder, and although the laminating is 
carried out, as for other optical members, close may be in between. For example, a 
forward-scattering film etc. may be installed as an optical member. These activity gestalt is 
determined according to an application. 

[0075] Although the example of a configuration of the laminating phase contrast film of this 
invention is shown in drawing 2 -5, it is not limited to these. Moreover, although the 
above-mentioned forward one and the negative phase contrast film which a laminating phase 
contrast film constitutes can be used independently (one sheet), two or more sheets may be 
used. 

[0076] The example which used the negative phase contrast film of this invention for the liquid 
crystal display is shown in drawing 6 and 7. 

[0077] Drawing 6 shows the example of the reflective mold liquid crystal display with which the 
laminating phase contrast film was used, and configurations are the polarization film 5/the 
/polycarbonate laminating phase contrast film (quarter wavelength plate) 4/7/of /glass 
substrates, 8/of transparent electrodes, 9/of liquid crystal layers, 10/of concavo-convex 
reflectors and a glass substrate 1 1 . 

[0078] Drawing 7 shows the example of the super twist nematic transflective reflective mold 
liquid crystal display with which the phase contrast film which has a negative refractive-index 
anisotropy was used. A configuration The phase contrast film 1/1 9/of 15/of /glass substrates, 
1 6/of transparent electrodes, 17/of liquid crystal layers, 1 8/of transflective reflectors, and 
glass substrates, and the forward refractive-index anisotropy which have phase contrast film 3 
which have polarization film 12//forward-scattering film 13// negative refractive-index 
anisotropy// forward refractive-index anisotropy It is the phase contrast film 1/the 
/polarization film 21 which it has. In addition, the back light system under a polarization film was 
omitted. 

[0079] In addition, in drawing 2 -7, 2 is an adhesive layer. Moreover, the orientation film for 
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liquid crystal, a thin film transistor, a light filter, etc. may be installed although omitted. 
[0080] 

[Example] Although an example is given to below and this invention is explained more to a detail, 
this invention is not limited to these. 

[0081] (Appraisal method) The material property value of a publication in this description etc. is 
acquired by the following appraisal methods. 

[0082] (1) Phase contrast R and K, a three-dimensions refractive index (nx, ny, nz), the phase 
contrast R value that is the product of measurement birefringence deltan of Nz and Thickness 
d, K value, a three-dimensions refractive index, and Nz are measured by "M150" by Jasco Corp. 
which makes polarization analysis the phase contrast measurement means. The R value is 
measured in the condition that an incident ray and a film front face intersect perpendicularly, 
and is R=deltan-d=(nx-ny) -d. Moreover, by changing the include angle on an incident ray and 
the front face of a film, K value measures the phase contrast value in each include angle, 
calculates nx, ny, and nz which are a three-dimensions refractive index by carrying out a curve 
fitting by the formula of a well-known index ellipsoid, and is calculating them by substituting for 
K=(nz- (nx+ny)/2) *d. in addition — although average refractive-index n= (nx+ny+nz) / 3 are 
needed as another parameter in that case — the average refractive index n — a spectrum — 
"Abbe refractometer 2-T" made from AT AGO which is the ABBE refractive-index meter which 
the light source attached was used. Moreover, in the case of the layered product of a phase 
contrast film which has forward and a negative refractive-index anisotropy, it assumed similarly 
that it was an index ellipsoid, and evaluated to it. In the case of this layered product, the 
average refractive index should take the average of the average refractive index of each film 
which carries out a laminating, and thickness was taken as the sum of the thickness of each 
film. 

[0083] The following formulas were used with the formula of an index ellipsoid. In addition, by 
the following formulas, d is thickness (nm) and theta is an angle of the direction of a film surface 
normal, and an incident ray to make. 
[0084] 
[Equation 7] 

R(theta) =deltan (theta) and d/(1-sin2 theta/n 2) 0.5.0085] (a) It is [several 8] when a revolving 
shaft is a phase leading shaft. deltan(theta) =nx-nz/[(nx2-nz2) sin2 theta/n 2+nz2]0.5-ny[0086] 
(b) It is [several 9] when a revolving shaft is a lagging axis. 

deltan(theta) =nx-ny-nz/[(ny2-nz2) sin2 theta/n 2+nz2] 0.5 [0087] (2) Measurement Japanese 
Industrial Standards JIS of total light transmission and a haze K According to 7105 "the optical 
characteristic test approach of plastics", it measured with the integrating-sphere type 
permeability measuring device. As assessment equipment, the color difference and the turbidity 
measuring instrument by Nippon Denshoku Industries Co., Ltd. ("COH-300A") were used. 
[0088] (3) It measured by the proton NMR of "JNM-alpha600" by measurement JEOL Co., Ltd. 
of a macromolecule copolymerization ratio. In the case of the copolymer of bisphenol A and a 
bisque resol fluorene, it computed from the proton intensity ratio of each methyl group 
especially, using heavy benzene as a solvent. 

[0089] (4) Measurement TA of the glass transition point temperature (Tg) of a macromolecule It 

measured by "DSC2920ModulatedDSC" made from Instruments. It measured in the state of 

flakes or a chip not after film shaping but after the resin polymerization. 

[0090] (5) It asked for limiting viscosity at 20 degrees C among the methylene chloride using 

limiting viscosity measurement Ubbelohde viscosity tubing of a giant molecule. 

[0091] (6) It measured with the electronic micro by film thickness measurement ANRITSU 

CORP. 

[0092] Moreover, the monomer structure of the polycarbonate used in the following examples 
and the example of a comparison is described below. Analysis of a polymer was performed using 
the proton NMR method. 
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[0093] 



[Formula 18] 




[0094] A sodium-hydroxide water solution and ion exchange water were taught to the reaction 
vessel equipped with the [example 1 of reference] agitator, the thermometer, and the reflux 
condenser, the monomer [A] and [B] which have the above-mentioned structure in this were 
dissolved by the mole ratio of a table 1, and a small amount of sodium hydrosulfite was added. 
Next, the methylene chloride was added to this and the phosgene was blown over about 60 
minutes at 20 degrees C. Furthermore, after making p-tert-butylphenol add and emulsify, 
triethylamine was added, it stirred at 30 degrees C for about 3 hours, and the reaction was 
terminated. After [ reaction termination ] organic phase preparative isolation was carried out, 
the methylene chloride was evaporated, and the polycarbonate copolymer was obtained. The 
presentation ratio of the obtained copolymer was the same as that of a monomer charge ratio 
almost. This copolymer was dissolved in the methylene chloride and the dope solution of 19 % of 
the weight of solid content concentration was produced. The cast film was produced from this 
dope solution, and the phase contrast film was produced by making it dry in the condition of 
having made the dimension fixing. The property of this film is described in a table 1. 
[0095] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 2 of reference] table 1 publication. The 
presentation ratio of the obtained copolymer was the same as that of a monomer charge ratio 
almost. The phase contrast film was produced like the example 1. 

[0096] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 3 of reference] table 1 publication. The 
presentation ratio of the obtained copolymer was the same as that of a monomer charge ratio 
almost. This copolymer was dissolved in the methylene chloride and the dope solution of 19 % of 
the weight of solid content concentration was produced. The cast film was produced from this 
dope solution, after desiccation, uniaxial stretching was carried out to one the temperature 
scale factor [ 1.3 times scale factor of 241 degrees C of this ] with the uniaxial-stretching 
machine, and the phase contrast film was obtained. A result is described in a table 1. 
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[0097] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 4 of reference] table 1 publication. The 
presentation ratio of the obtained copolymer was the same as that of a monomer charge ratio 
almost. This copolymer was dissolved in the methylene chloride and the dope solution of 20 % of 
the weight of solid content concentration was produced. The cast film was produced from this 
dope solution, and the phase contrast film was produced by making it dry in the condition of 
having made the dimension fixing. The property of this film is described in a table 1. 
[0098] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 5 of reference] table 1 publication. The 
presentation ratio of the obtained copolymer was the same as that of a monomer charge ratio 
almost. This copolymer was dissolved in the methylene chloride and the dope solution of 20 % of 
the weight of solid content concentration was produced. The cast film was produced from this 
dope solution, after desiccation, uniaxial stretching was carried out to one the temperature 
scale factor [ 1.2 times scale factor of 241 degrees C of this ] with the uniaxial-stretching 
machine, and the phase contrast film was obtained. A result is described in a table 1 . 
[0099] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 6 of reference] table 1 publication. The 
presentation ratio of the obtained copolymer was the same as that of a monomer charge ratio 
almost. This copolymer was dissolved in the methylene chloride and the dope solution of 20 % of 
the weight of solid content concentration was produced. The cast film was produced from this 
dope solution, and the phase contrast film was produced by making it dry in the condition of 
having made the dimension fixing. The property of this film is described in a table 1. 
[0100] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 7 of reference] table 1 publication. The 
presentation ratio of the obtained copolymer was the same as that of a monomer charge ratio 
almost. This copolymer was dissolved in the methylene chloride and the dope solution of 20 % of 
the weight of solid content concentration was produced. The cast film was produced from this 
dope solution, after desiccation, uniaxial stretching was carried out to one the temperature 
scale factor [ 1.7 times scale factor of 245 degrees C of this ] with the uniaxial-stretching 
machine, and the phase contrast film was obtained. A result is described in a table 1. 
[0101] 
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[0102] The polycarbonate gay polymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 1] table 1 publication. This gay polymer 
was dissolved in the methylene chloride, and the dope solution of 20 % of the weight of solid 
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content concentration was produced. The cast film was produced from this dope solution, after 
desiccation, uniaxial stretching was carried out to one the temperature scale factor [1.1 times 
scale factor of 161 degrees C of this ] with the uniaxial-stretching machine, and the phase 
contrast film was obtained. A result is described in a table 1. 

[0103] Furthermore, the drawing direction is doubled and this film and the phase contrast film 
produced in the example 1 of reference were stuck through the adhesive layer. The property of 
the layered product (laminating phase contrast film) is described in a table 1 . In addition, 
incidence of the light was carried out from the film side produced in the example 1 of reference 
on the occasion of phase contrast measurement. 

[0104] Moreover, a sample is rotated by setting a revolving shaft as the lagging axis of the 
phase contrast film which becomes drawing 1 from the above-mentioned polycarbonate gay 
polymer, and the above-mentioned layered product, and the phase contrast angular dependence 
at the time of changing theta whenever [ incident angle ] and measuring phase contrast is 
described. Although phase contrast will change if the phase contrast film which consists of a 
polycarbonate gay polymer changes whenever [ incident angle ], it turned out that this layered 
product that is Nz=0.5 is not based on whenever [ incident angle ], but it can check that phase 
contrast is fixed, and the angle-of-visibility property is improved. 

[0105] The phase contrast film produced in the example 2 of [example 2] reference and the 
phase contrast film which consists of a polycarbonate gay polymer which consists of a monomer 
[A] produced in the example 1 were set for the drawing direction, and lamination and a layered 
product (laminating phase contrast film) were produced through the binder. The property of the 
layered product is described in a table 2. 

[0106] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 3] table 2 publication. The presentation 
ratio of the obtained copolymer was the same as that of a monomer charge ratio almost. This 
copolymer was dissolved in the methylene chloride and the dope solution of 20 % of the weight 
of solid content concentration was produced. The cast film was produced from this dope 
solution, after desiccation, uniaxial stretching was carried out to one the temperature scale 
factor [ 2.0 times scale factor of 225 degrees C of this ] with the uniaxial-stretching machine, 
and the phase contrast film was obtained. A result is described in a table 2. In addition, the 
relation of the phase contrast R (450), R (550), and R (650) in the measurement wavelength of 
450nm of a basis phase reference film, 550nm, and 650nm is [0107]. 

[Equation 10] It turned out that an R(450)/R(550) =0.77R (650) / R(550) = 1.08, and short 
wavelength side is the film with which a phase contrast value becomes small. 
[0108] Through the binder, the drawing direction is doubled and the above-mentioned phase 
contrast film and the phase contrast film produced in the example 1 of reference were stuck. 
The property of the layered product is described in a table 2. In addition, incidence of the light 
was carried out from the film side produced in the example 1 of reference on the occasion of 
phase contrast measurement. 

[0109] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 4] table 2 publication. The presentation 
ratio of the obtained copolymer was the same as that of a monomer charge ratio almost. This 
copolymer was dissolved in the methylene chloride and the dope solution of 19 % of the weight 
of solid content concentration was produced. The cast film was produced from this dope 
solution, after desiccation, uniaxial stretching was carried out to one the temperature scale 
factor [ 1 .2 times scale factor of 207 degrees C of this ] with the uniaxial-stretching machine, 
and the phase contrast film was obtained. The property of this film is described in a table 2. 
Moreover, the drawing direction is doubled and the phase contrast film and this film which were 
produced in the example 2 of reference were stuck through the binder. The property of this 
layered product is described in a table 2. In addition, incidence of the light was carried out from 
the film side produced in the example 2 of reference on the occasion of phase contrast 
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temperature scale factor [ 1 .2 times scale factor of 245 degrees C of this ] with the 
uniaxial-stretching machine, and the phase contrast film was obtained. A result is described in a 
table 3. Nz was about 1, and when the angular dependence of phase contrast which was 
performed in the example 1 was measured, it turned out that phase contrast changes. 
[01 15] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 1 1 of reference] table 3 publication. 
The presentation ratio of the obtained copolymer was the same as that of a monomer charge 
ratio almost. This copolymer was dissolved in the methylene chloride and the dope solution of 
1 6 % of the weight of solid content concentration was produced. The cast film was produced 
from this dope solution, after desiccation, uniaxial stretching was carried out to one the 
temperature scale factor [1.7 times scale factor of 225 degrees C of this ] with the 
uniaxial-stretching machine, and the phase contrast film was obtained. A result is described in a 
table 3. Nz was about 1, and when the angular dependence of phase contrast which was 
performed in the example 1 was measured, it turned out that phase contrast changes. 
[0116] 
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[0117] 

[Effect of the Invention] As explained above, the polycarbonate laminating phase contrast film 
of this invention is excellent in thermal resistance, the moldability, the optical property, etc., and 
although it is usable in optical equipments, such as a liquid crystal display, even when it is 
independent, it has its outstanding effectiveness that it is usable even if it combines with other 
phase contrast films, and angle-of-visibility properties, such as a liquid crystal display, can be 
improved. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 



[Field of the Invention] This invention relates to the phase contrast film by combining a phase 
contrast film with the negative refractive-index anisotropy which consists of a polycarbonate by 
which thermal resistance, a moldability, etc. were improved, and the phase contrast film which 
has the forward refractive-index anisotropy which consists of a polycarbonate which can 
control an angle-of-visibility property to arbitration according to an application. By using these 
phase contrast films, the liquid crystal display with which the optical property was improved can 
be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In liquid crystal displays, such as a STN (super twisted nematic) 
method, the phase contrast film is used in order to solve problems, such as color compensation 
and angle-of-visibility amplification. Generally, as an ingredient of the phase contrast plate for 
color compensation, a polycarbonate, polyvinyl alcohol, polysulfone, polyether sulphone, 
amorphous polyolefine, etc. are used, and what stiffened a liquid crystal polymer and disco tic 
liquid crystal in addition to the ingredient described above as a charge of a phase contrast plate 
for angle-of-visibility amplification is used. 

[0003] Generally, in the case of the polymeric materials which the anisotropy of the film 
obtained in the usual uniaxial stretching also turns into optically uniaxial, for example, have a 
forward refractive-index anisotropy, the phase contrast film using a thermoplastic high polymer 
film is difficult for the refractive index within a field to be higher than one, and to carry out only 
the refractive index of the direction of thickness, although the refractive-index anisotropy is 
made to discover according to a uniaxial-stretching process. Even if the refractive index within 
a field is higher than one and it cannot carry out the refractive index of the direction of 
thickness, there is an usable application, but when a phase contrast film performs improving the 
angle of visibility of a liquid crystal display, control of such a direction of thickness may be 
needed. 

[0004] As an approach of making the refractive index of the direction of thickness high, the 
approach of extending in the direction of thickness, the approach of carrying out the laminating 
of a phase contrast film with a negative refractive-index anisotropy and the phase contrast film 
with a forward refractive-index anisotropy, etc. are proposed, for example. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, the polycarbonate laminating phase contrast film 
of this invention is excellent in thermal resistance, the moldability, the optical property, etc., and 
although it is usable in optical equipments, such as a liquid crystal display, even when it is 
independent, it has its outstanding effectiveness that it is usable even if it combines with other 
phase contrast films, and angle-of-visibility properties, such as a liquid crystal display, can be 
improved. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, the approach of extending in the direction 
of thickness has the problem that cost will get [ productivity ] dramatically bad remarkably 
highly. Moreover, in the approach of carrying out the laminating of a phase contrast film with a 
negative refractive-index anisotropy, and the phase contrast film with a forward 
refractive-index anisotropy, the technique using that to which vertical orientation of 
polystyrene, polymethylmethacrylate, or the polymer liquid crystal was carried out is indicated 
as a phase contrast film which has a negative refractive-index anisotropy. However, as for the 
film which has these negative refractive-index anisotropies, it was actual for a moldability to 
have needed many [ a scarce thing / and ] complicated orientation processings for thermal 
endurance like a bad polymer liquid crystal, and for there to have been problems, like the 
ingredient cost itself is high, and to have not appeared on the market in a commercial scene. 
[0006] This invention solves the above-mentioned technical problem, and thermal resistance, a 
moldability, etc. are to offer the phase contrast film using a good polycarbonate with which the 
angle-of-visibility property has been improved. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] Although this invention persons are examining widely the 
ingredient which has the outstanding optical property, since a phase contrast film is an optical 
application, in the measurement wavelength, 140 degrees C or more have observed polymeric 
materials, especially thermoplastic polymeric materials as glass transition point temperature as 
the ingredient which has 1 50 degrees C or more more preferably, and an advantageous 
ingredient in respect of a moldability from an ingredient with it, and a heat-resistant viewpoint. [ 
there is little optical absorption and transparent ] 

[0008] When it had a certain specific macromolecule structure among polycarbonates, this 
invention persons found out that a negative refractive-index anisotropy might be made to 
discover, though the moldability was also good, having thermal resistance. 

[0009] That is, this invention is a polycarbonate laminating phase contrast film characterized by 
consisting of a layered product of a phase contrast film which has the forward refractive-index 
anisotropy to which the three-dimensions refractive index in the wavelength of 550nm serves as 
a phase contrast film which has the negative refractive-index anisotropy which the 
three-dimensions refractive index in the wavelength of 550nm becomes from the polycarbonate 
with which are satisfied of the following type (1) from the polycarbonate with which are satisfied 
of the following type (2). 
[0010] 

[Equation 3] nx<nz (1) 
nx>nz (2) 

(nx is the refractive index of the main drawing direction in a film plane among the 
above-mentioned formula (3), and nz is the refractive index of the direction of a normal to a film 
plane.) 

[001 1] Although prescribed by the three-dimensions refractive index, first of all, this 
three-dimensions refractive index is explained to be the refractive-index anisotropy said by this 
invention. The refractive index nz of bearing where a three-dimensions refractive index is 
expressed with nx, ny, and nz, and each definition intersects perpendicularly in the main drawing 
direction in the refractive-index nyrfilm plane of the main drawing direction in nxrfilm plane: 
Consider as the refractive index of the direction of a normal on the front face of a film. Here, in 
the case of uniaxial stretching, the main drawing direction means the drawing direction and the 
direction extended so that the amount of preferred orientation might go up more in the case of 
biaxial stretching, and points out the direction of orientation of a macromolecule principal chain 
in chemical structure. It is expressed a negative refractive-index anisotropy like nx<nz here 
using these three-dimensions refractive index. 

[0012] Although this three-dimensions refractive index is measured by the polarization analysis 
which is the technique of analyzing the polarization condition of the outgoing radiation light 
obtained by carrying out incidence of the polarization to a phase contrast film, it is asking for 
this three-dimensions refractive index in this invention by the approach of considering that the 
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optical anisotropy of a phase contrast film is an index ellipsoid, and searching for by the formula 
of a well-known index ellipsoid. In addition, measurement wavelength was set to 550nm as long 
as there was especially no notice. 

[0013] By combining the phase contrast film which has such a negative refractive-index 
anisotropy with the phase contrast film which has a forward refractive-index anisotropy, the 
angle-of-visibility property of a phase contrast film of having a forward refractive-index 
anisotropy is improvable. It is expressed with nx>nz the forward refractive-index anisotropy said 
here using the three-dimensions refractive index which carried out point **. Although the phase 
contrast film which has a forward refractive-index anisotropy as point ** was carried out does 
not become nz>nx unless the special drawing approach that a refractive index becomes large in 
the direction of thickness is taken instead, it becomes possible [ making nz substantially larger 
than both both / either or / nx and ny within a field ] by carrying out a laminating to the phase 
contrast film which has the negative refractive-index anisotropy which is nx<nz. 
[0014] It can be evaluated by considering that this layered product is an index ellipsoid, and 
measuring it with the polarization analysis of point **, whether nz of this laminating phase 
contrast film (it may be called a layered product) became substantially larger than both both [ 
either or ] nx and ny within a field here. 

[0015] It is the following formula (6) as an approach of writing an optical anisotropy using the 

three-dimensions refractive index of a phase contrast film. 

[0016] 

[Equation 4] 

Nz=(nx-nz)/(nx-ny) (6) 

Nz=0.5 from which a phase contrast value hardly changes even if it is Nz>=1, i.e., nx>ny>=nz, or 
nx**ny>nz by the usual approach and sees from across the film with which ****** consists of 
polymeric materials which have a forward refractive-index anisotropy are difficult to attain 
uniaxial stretching or only by carrying out biaxial stretching. Although it is required to become 
nx>nz>ny for making it Nz=0.5, if it is the layered product of point **, it is possible to attain this, 
and it is the description that this layered product can control an optical anisotropy in Nz<1. For 
example, rather than the case of Nz=1, although based also on the optical design of a liquid 
crystal display, when the phase contrast film which becomes Nz=0.5 is used for a liquid crystal 
display, if it has the same phase contrast within a field, the effectiveness that the angle of 
visibility of a liquid crystal display is improved is known. 

[0017] Moreover, when each phase contrast film which has forward and a negative 
refractive-index anisotropy like this invention consists of a polycarbonate, while each film is 
excellent in thermal endurance, since it consists of similar polymeric materials, it is possible for 
selection of a binder to be also easy and for the endurance of a layered product to also raise it. 
[0018] 

[Embodiment of the Invention] This invention is characterized by consisting of a layered product 
of the phase contrast film which has the negative refractive-index anisotropy which the 
three-dimensions refractive index measured on the measurement wavelength of 550nm 
becomes from the polycarbonate with which are satisfied of the following formula (1), and the 
phase contrast film which has the forward refractive-index anisotropy which consists of a 
polycarbonate with which are satisfied of the following type (2) which consists of at least one or 
more sheets, respectively. 
[0019] 

[Equation 5] nx<nz (1) 
nx>nz (2) 

It is that the above-mentioned formula (1) and (2) are realized on any [ 450,550,650nm ] 
wavelength preferably as measurement wavelength. If the polycarbonate of the 
above-mentioned formula (1) is satisfied and carried out, it is the following type (3), for example. 
[0020] 
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[Formula 7] 




(3) 



[0021] The repeat unit come out of and shown, and the following type (4) 

[0022] 

[Formula 8] 




R12 Ris R ie ( 4 ) 

[0023] (In the above-mentioned formula (4), R9-R16 are independently chosen from the 
hydrocarbon group of a hydrogen atom, a halogen atom, and carbon numbers 1-3, respectively, 
and Y is the following formula group [0024].) 
[Formula 9] 




O O % «22 R 23 ^ 

[0025] ( — R17-R19, and R21 and R22 are independently chosen from the hydrocarbon group of 
a hydrogen atom, a halogen atom, and carbon numbers 1-22 among the above-mentioned 
formula group, respectively, and R20 and R23 are independently chosen from the hydrocarbon 
group of carbon numbers 1-20, respectively, and Ar1-Ar3 are independently chosen from the 
aryl group of carbon numbers 6-10, respectively.) — the polycarbonate which consists of a 
repeat unit shown can be mentioned. 

[0026] The above-mentioned formula (3) is a repeat unit with the fluorene frame which has a 
methyl group. 

[0027] Among the above-mentioned formula (4), as being independently chosen out of the 
hydrocarbon group of a hydrogen atom, a halogen atom, and carbon numbers 1-3, respectively, 
R9-R16 are kinds as it is few. A fluorine, chlorine, a bromine, and iodine can be mentioned as a 
halogen atom. As a hydrocarbon group of carbon numbers 1-3, alkyl groups, such as a methyl 
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group, an ethyl group, n-propyl group, and an isopropyl group, etc. can be mentioned. In this, all 
of R9-R16 have a desirable hydrogen atom. Y is chosen from the above-mentioned formula 
group. Among the above-mentioned formula group, as being independently chosen out of the 
hydrocarbon group of a hydrogen atom, a halogen atom, and carbon numbers 1-22, respectively, 
R17-R19, and R21 and R22 are kinds as it is few. The same thing as what was described above 
as a halogen atom can be mentioned. As a hydrocarbon group of carbon numbers 1-22, the aryl 
group of the carbon numbers 6-18, such as an alkyl group (cyclo) of the carbon numbers 1-22, 
such as a methyl group, an ethyl group, n-propyl group, an isopropyl group, butyl, a pentyl 
radical, and a cyclohexyl radical, a phenyl group, a biphenyl radical, a terphenyl radical, and 
naphthyl, can be mentioned. 

[0028] R20 and R23 can mention the divalent arylene radical of the carbon numbers 6-18, such 
as a divalent alkylene group (cyclo) of the carbon numbers 2-20, such as ethylene, a phenyl 
group, a biphenyl radical, a terphenyl radical, and a naphthyl group, as this hydrocarbon group 
that is independently chosen from the hydrocarbon group of carbon numbers 1-20, respectively 
and that is a kind at least. 

[0029] Moreover, Ar1-Ar3 can mention the aryl group of the carbon numbers 6-10, such as a 
phenyl group and a naphthyl group, independently, respectively. 

[0030] The above-mentioned polycarbonate is [ the repeat unit shown by the above-mentioned 

formula (3), and ] the following formula (5) more preferably. 

[0031] 

[Formula 10] 




(5) 



[0032] (In the above-mentioned formula (5), R26 and R27 are independently chosen from a 
hydrogen atom and a methyl group, respectively, being a kind at least. Z the following formula 
group [0033]) 
[Formula 11] 




[0034] It comes out and consists of repeat units shown. 

[0035] As for the repeat unit which the repeat unit expressed with the above-mentioned 
formula (3) occupies 71 - 98-mol % based on the sum total of the repeat unit expressed with 
this whole polycarbonate (3), i.e., the above-mentioned formula, and (4), and is expressed with 
the above-mentioned formula (4), it is desirable to consist of a polycarbonate which occupies 29 
- two-mol %. Although, as for the repeat unit of the above-mentioned formula (3), its 
homopolymer also has a negative refractive-index anisotropy, there is a problem that 
productivity is inferior since the polymerization is difficult when there is too more this than the 
above-mentioned range, and a moldability worsens. Moreover, it may be difficult for a unit (3) to 
take a negative refractive-index anisotropy repeatedly, from the above-mentioned range, in 
being few. the repeat unit expressed with the above-mentioned formula (3) — this 72 - 96-mol% 
of whole polycarbonate — occupying — the above-mentioned formula (4) — ( — the repeat unit 
preferably expressed with (5)) consists of a polycarbonate which occupies 28 - four-mol %. the 
repeat unit expressed with the above-mentioned formula (3) still more preferably — this 73 - 
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94-mol% of whole polycarbonate — occupying — the above-mentioned formula (4) — ( — the 
repeat unit preferably expressed with (5)) consists of a polycarbonate which occupies 27 - 
six-mol %. 

[0036] It is [ the repeat unit expressed with the above-mentioned formula (1) and ] the 
above-mentioned formula (2) (however, Z the following type [0037]) most preferably. 
[Formula 12] 



[0038] coming out — it is — it consists of a repeat unit expressed, the repeat unit expressed 
with the above-mentioned formula (1) occupies this 76 - 90-mol% of whole polycarbonate, and 
the repeat unit expressed with the above-mentioned formula (2) occupies 24 - ten-mol %. 
[0039] Each may be any of the blend of a copolymer and homopolymers, the blend of 
copolymerization, and the blend with a homopolymer and a copolymer, and, in the case of a 
negative refractive-index anisotropy, the above-mentioned forward and negative phase contrast 
film has just satisfied the range of the above-mentioned repeat unit. It is analyzed by H-NMR 
etc. whether the above-mentioned repeat unit is satisfied. 

[0040] In copolymerization, especially the interfacial polycondensation of a dihydroxy compound 
and a phosgene, the above-mentioned polycarbonate has the advantage that moreover those 
copolymerization ratios are controllable only by changing a monomer charge simple to 
arbitration, when it is going to produce what consists of two or more kinds of repeat units. On 
the other hand, in the case of polyester or polyarylate, there is a point disadvantageous when 
controlling the optical property that the equivalent [ every ] polymerization of a dihydroxy 
compound and the dicarboxylic acid must be carried out. In order to produce the phase contrast 
film on which thermal resistance and a moldability were satisfied, having a negative 
refractive-index anisotropy, close needs to be at a rate which has a certain specific repeat unit 
as mentioned above, and the polycarbonate is useful also from a viewpoint on such a molecular 
design. 

[0041] In addition, although, as for the refractive-index anisotropy of polymeric materials, the 
most is determined by the chemical structure, a certain extent may be changed also by the 
extending method or the producing-film method. 

[0042] Although prescribed as molecular weight of the above-mentioned polycarbonate by the 
limiting viscosity measurement which used the methylene chloride as the solvent, it is desirable 
that the limiting viscosity in 20 degrees C is 0.30 - 2.0 dl/g. 

[0043] Although there are an above-mentioned formula (3) and the following formula (7) which 
has a fluorene frame in the thing of similar structure, when there are many these repeat units, 
since it is more nearly upright than the case where the above-mentioned formula (3) is used, 
glass transition point temperature may become high and may become still more inadequate [ a 
moldability ]. 
[0044] 

[Formula 13] 




[0045] As for the phase contrast film which has the above-mentioned negative refractive-index 
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anisotropy, in short wavelength, in the wavelength of 400-700nm, the phase contrast value R 
(R=deltan-d= (nx-ny), and d and d are the thickness (nm) of a film) more nearly usually shows 
large wavelength dispersion nature. 

[0046] the phase contrast film which has a forward refractive-index anisotropy by carrying out 
the laminating of the phase contrast film which has the above-mentioned negative 
refractive-index anisotropy, and the phase contrast film which has a forward refractive-index 
anisotropy according to this invention — if independent, the optical property almost equivalent 
to the film with which nz has the larger property of nx and ny at least than either which cannot 
reach easily can be obtained. 

[0047] If it is a polycarbonate as an ingredient of the phase contrast film which has the forward 
refractive-index anisotropy with which the above-mentioned formula (2) is filled, there will be 
especially no definition. What has the repeat unit of the above-mentioned formula (4) is used 
suitably. Of course, you may be copolymerization and a blend. 

[0048] Moreover, when the relation of the phase contrast values R (450) and R (550) in the 
measurement wavelength of 450,550nm of the phase contrast film which has a forward 
refractive-index anisotropy carries out the laminating of the polycarbonate phase contrast film 
which has a negative refractive-index anisotropy to what is expressed with the following formula 
(6), the phase contrast film by which phase contrast became quarter wavelength in the 
broadband, and the refractive index of the direction of thickness was also controlled can be 
offered. Especially this is useful as a phase contrast film used for the reflective mold liquid 
crystal display of an one polarizing plate activity. 
[0049] 
[Equation 6] 
R(450)/R(550)<1 (5) 

As for the phase contrast of a quarter wavelength plate, it is desirable that it is quarter 
wavelength on the high measurement wavelength of 550nm of human being's visibility, and 
90-1 80nm is 110-170nm more preferably in R (550). 

[0050] If it is a polycarbonate as a phase contrast film which has the forward refractive-index 
anisotropy with which are satisfied of the above-mentioned formula (6), the polycarbonate which 
especially definition does not have, for example, uses bisphenol A as a bisphenol component, the 
polycarbonate which has a fluorene frame will be mentioned. This polycarbonate that has a 
fluorene frame is for example, the following type (8). 
[0051] 



[Formula 14] 




(8) 

[0052] (In the above-mentioned formula (8), R1-R8 are independently chosen from the 
hydrocarbon group of a hydrogen atom, a halogen atom, and carbon numbers 1-6, respectively, 
and X is [0053].) 
[Formula 15] 




[0054] ) come out. The repeat unit come out of and shown, and the following type (4) 
[0055] 

[Formula 16] 
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[0056] (In the above-mentioned formula (4), R9-R16 are independently chosen from the 
hydrocarbon group of a hydrogen atom, a halogen atom, and carbon numbers 1-3, respectively, 
and Y is the following formula group [0057].) 
[Formula 17] 




[0058] The repeat unit which consists of a repeat unit shown by (a definition is the same as 
that of the above mentioned thing), and is expressed with the above-mentioned formula (8) 
occupies this 40 - 71-mol% of whole polycarbonate, and what the repeat unit expressed with 
the above-mentioned formula (4) becomes from the polycarbonate which occupies 60 - 29-mol 
% is mentioned. Of course, it is not limited to this. 

[0059] As the manufacture approach of the polycarbonate in this invention, the interfacial 
polycondensation of a dihydroxy compound and a phosgene, a melt polycondensation method, 
etc. are used suitably. 

[0060] Although a compatible blend is desirable when blending, it is possible to suppress light 
scattering between components, if the refractive index between components is doubled even if 
it does not dissolve thoroughly, and to raise transparency. Although a compatible blend is 
desirable when blending two or more kinds of polycarbonates, it is possible to suppress light 
scattering between components, if the refractive index between components is doubled even if 
it does not dissolve thoroughly, and to raise transparency. As for the acquired blend object, it is 
desirable that the Hayes value is 3% or less. 

[0061] In the laminating phase contrast film of this invention, a refractive-index anisotropy may 
make the refractive-index maximum bearing within a field intersect perpendicularly, respectively, 
and may carry out the laminating of a negative phase contrast film and the phase contrast film 
which has a forward refractive-index anisotropy. This configuration corresponds, when both 
drawing directions are doubled when carrying out vertical uniaxial stretching also of forward and 
the phase contrast film which undertakes and has the refractive-index anisotropy of a gap, and 
producing it is considered, and a laminating is carried out. The phase contrast film which has a 
forward refractive-index anisotropy is because ny intersects perpendicularly in the drawing 
direction in the refractive-index maximum bearing within a field in the negative phase contrast 
film which nx is the drawing direction at least in the refractive-index maximum direction within a 
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field, and carries out refractive-index ******** on the other hand. That is, since the longitudinal 
direction which is the drawing direction is doubled by the low RUTSUU roll process with this 
configuration, there is an advantage that a layered product is producible with a low RUTSUU roll 
in the process which sticks the phase contrast film of these two classes. 
[0062] As for the refractive-index anisotropy in this invention, in nx**ny, in a negative phase 
contrast film, especially definition does not have a laminating include angle with the phase 
contrast film which has a forward refractive-index anisotropy. In nx**ny, it is the case where 
the phase contrast value in the measurement wavelength of 550nm is 20nm or less. 
[0063] By the case where carried out vertical incidence to the phase contrast film front face, 
and it measures, and the case where oblique incidence is carried out, although the phase 
contrast wavelength dispersion of the phase contrast film in this invention is usually almost the 
same, usually Forward [ of this invention ] and the layered product of a phase contrast film 
which has a negative refractive-index anisotropy can make these both into the greatly different 
thing, and can supply the phase contrast film which has the phase contrast wavelength 
dispersion of various classes according to the application of a liquid crystal display etc. The 
phase contrast wavelength dispersion said here points out the degree of the phase contrast 
value change measured in the measurement wavelength of 400-700nm. For example, it is R 
(450)/R (550) which is a ratio with R (450) and R (550) which are a phase contrast value in the 
measurement wavelength of 450,550nm. 

[0064] The phase contrast film of this invention can be manufactured by carrying out a 
laminating, after extending the film which consists of polymeric materials which were described 
above after film production or film production. Although a melting extrusion process well-known 
as a film producing—film method, the solution cast method, etc. are used, the solution cast 
method is more preferably used from viewpoints, such as thickness unevenness and an 
appearance. As a solvent in the solution cast method, a methylene chloride, dioxolane, etc. are 
used suitably. 

[0065] Moreover, the drawing approach can also use the drawing approaches, such as vertical 1 
well-known shaft, width 1 shaft, and biaxial stretching. The acid ester with which phthalic ester, 
such as dimethyl phthalate which is a well-known plasticizer, diethyl phthalate, and dibutyl 
phthalate, tributyl phosphate, etc. do not get into the film before a drawing in order to raise 
ductility, aliphatic series 2 base ester, a glycerol derivative, a glycol derivative, etc. can be 
blended. The organic solvent used at the time of film film production of point ** may be made to 
remain in a film, and may be extended. It is desirable that it is 1 - 20 % of the weight of polymer 
solid content comparison as an amount of this organic solvent. 

[0066] It is desirable to carry out as drawing conditions for phase contrast film production in [ 
of glass transition point temperature ] -30 to +50 degrees C. This glass transition point 
temperature shall point out the glass transition point temperature in the condition that they 
were included, when additives, such as a solvent, are contained. It is the range of -10 to +20 
degrees C of glass transition point temperature preferably. Moreover, when producing the phase 
contrast film which is nx**ny, one so-called common shaft and a biaxial-stretching process may 
be unnecessary only at a film production process. 

[0067] Furthermore, in a phase contrast film, ultraviolet ray absorbents, such as a phenyl 
salicylic acid, a 2-hydroxy benzophenone, and triphenyl phosphate, the bluing agent for changing 
a tint, an antioxidant, etc. may be added. 

[0068] It is desirable that it is 10 or less % of the weight of polymeric-materials comparison as 

an amount of the aforementioned additive. Although the retardation of a phase contrast film 

may be affected when these additives have the anisotropy optically, it is possible to make 

sufficient optical anisotropy discover only with polymeric materials in this invention. 

[0069] As thickness of the above-mentioned (laminating) phase contrast film, although there is 

especially no limit, it is usually 30-200 micrometers preferably 400 micrometers from 1 

micrometer. 
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[0070] The transparent thing of the phase contrast (laminating) film of this invention is 
desirable, it passes and it is desirable that - ZU value is 3% or less, and total light transmission 
is 85% or more. Furthermore, a transparent and colorless thing is desirable and it is JIS. b* is 
one or less more preferably 1.2 or less in the measurement using a 2 times visual field and 
illuminant C among the L*a*b* color coordinate systems of Z-8729 publication. 
[0071] The laminating phase contrast film of this invention is good also as a reflective mold 
polarizing plate over which only the polarization of one side which consists of the polarization 
film containing dichroism absorbing matter, such as usual iodine and a color, a dielectric 
multilayer, or a cholesteric polymer liquid crystal is reflected or scattered, and a lamination 
phase contrast film one apparatus polarization film. In this case, it is possible to also improve 
the viewing-angle property of a polarization film. 

[0072] Although a binder is required for mounting to a phase contrast film, a polarization film, 
and a liquid crystal display, a thing well-known as a binder is used. The middle thing of the 
refractive index of the film which carries out a laminating of the refractive index of a binder is 
desirable at the point of suppressing an interface echo. 

[0073] Improvement in image quality is realizable by using the laminating phase contrast film and 
phase contrast film one apparatus polarization film which were mentioned above for a liquid 
crystal display etc. Moreover, the phase contrast film of this invention may be used instead of a 
glass substrate. In this case, when the optical member of a liquid crystal display can be reduced, 
since thickness which is the fault of a glass substrate can be made thin, it has the effectiveness 
that it is possible to prevent dotage of the image by the parallax resulting from the thickness of 
the glass which poses a problem especially with a reflective mold liquid crystal display, and it 
can compensate the crack easy of a glass substrate. 

[0074] Moreover, the phase contrast film with which the laminating phase contrast film of this 
invention has a forward refractive-index anisotropy, and the phase contrast film which has a 
negative refractive-index anisotropy touch through a binder, and although the laminating is 
carried out, as for other optical members, close may be in between. For example, a 
forward-scattering film etc. may be installed as an optical member. These activity gestalt is 
determined according to an application. 

[0075] Although the example of a configuration of the laminating phase contrast film of this 
invention is shown in drawing 2 -5, it is not limited to these. Moreover, although the 
above-mentioned forward one and the negative phase contrast film which a laminating phase 
contrast film constitutes can be used independently (one sheet), two or more sheets may be 
used. 

[0076] The example which used the negative phase contrast film of this invention for the liquid 
crystal display is shown in drawing 6 and 7. 

[0077] Drawing 6 shows the example of the reflective mold liquid crystal display with which the 
laminating phase contrast film was used, and configurations are the polarization film 5/the 
/polycarbonate laminating phase contrast film (quarter wavelength plate) 4/7/of /glass 
substrates, 8/of transparent electrodes, 9/of liquid crystal layers, 1 0/of concavo-convex 
reflectors and a glass substrate 1 1 . 

[0078] Drawing 7 shows the example of the super twist nematic transflective reflective mold 
liquid crystal display with which the phase contrast film which has a negative refractive-index 
anisotropy was used. A configuration The phase contrast film 1/1 9/of 15/of /glass substrates, 
1 6/of transparent electrodes, 1 7/of liquid crystal layers, 1 8/of transflective reflectors, and 
glass substrates, and the forward refractive-index anisotropy which have phase contrast film 3 
which have polarization film 1 2//forward-scattering film 13// negative refractive-index 
anisotropy// forward refractive-index anisotropy It is the phase contrast film 1/the 
/polarization film 21 which it has. In addition, the back light system under a polarization film was 
omitted. 

[0079] In addition, in drawing 2 -7, 2 is an adhesive layer. Moreover, the orientation film for 
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[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Although an example is given to below and this invention is explained more to a detail, 
this invention is not limited to these. 

[0081] (Appraisal method) The material property value of a publication in this description etc. is 
acquired by the following appraisal methods. 

[0082] (1) Phase contrast R and K, a three-dimensions refractive index (nx, ny, nz), the phase 
contrast R value that is the product of measurement birefringence deltan of Nz and Thickness 
d, K value, a three-dimensions refractive index, and Nz are measured by "M150" by Jasco Corp. 
which makes polarization analysis the phase contrast measurement means. The R value is 
measured in the condition that an incident ray and a film front face intersect perpendicularly, 
and is R=deltan-d=(nx-ny) -d. Moreover, by changing the include angle on an incident ray and 
the front face of a film, K value measures the phase contrast value in each include angle, 
calculates nx, ny, and nz which are a three-dimensions refractive index by carrying out a curve 
fitting by the formula of a well-known index ellipsoid, and is calculating them by substituting for 
K=(nz- (nx+ny)/2) *d. in addition — although average refractive-index n= (nx+ny+nz) / 3 are 
needed as another parameter in that case — the average refractive index n — a spectrum — 
"Abbe refractometer 2-T" made from ATAGO which is the ABBE refractive-index meter which 
the light source attached was used. Moreover, in the case of the layered product of a phase 
contrast film which has forward and a negative refractive-index anisotropy, it assumed similarly 
that it was an index ellipsoid, and evaluated to it. In the case of this layered product, the 
average refractive index should take the average of the average refractive index of each film 
which carries out a laminating, and thickness was taken as the sum of the thickness of each 
film. 

[0083] The following formulas were used with the formula of an index ellipsoid. In addition, by 
the following formulas, d is thickness (nm) and theta is an angle of the direction of a film surface 
normal, and an incident ray to make. 
[0084] 
[Equation 7] 

R(theta) =deltan (theta) and d/(1-sin2 theta/n 2) 0.5[0085] (a) It is [several 8] when a revolving 
shaft is a phase leading shaft, deltan(theta) =nx-nz/[(nx2-nz2) sin2 theta/n 2+nz2]0.5-ny[0086] 
(b) It is [several 9] when a revolving shaft is a lagging axis. 

deltan(theta) =nx-ny-nz/[(ny2-nz2) sin2 theta/n 2+nz2] 0.5 [0087] (2) Measurement Japanese 
Industrial Standards JIS of total light transmission and a haze K According to 7105 "the optical 
characteristic test approach of plastics", it measured with the integrating-sphere type 
permeability measuring device. As assessment equipment, the color difference and the turbidity 
measuring instrument by Nippon Denshoku Industries Co., Ltd. ("COH-300A") were used. 
[0088] (3) It measured by the proton NMR of "JNM-alpha600" by measurement JEOL Co., Ltd. 
of a macromolecule copolymerization ratio. In the case of the copolymer of bisphenol A and a 
bisque resol fluorene, it computed from the proton intensity ratio of each methyl group 
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especially, using heavy benzene as a solvent. 

[0089] (4) Measurement TA of the glass transition point temperature (Tg) of a macromolecule It 

measured by "DSC2920ModulatedDSC" made from Instruments. It measured in the state of 

flakes or a chip not after film shaping but after the resin polymerization. 

[0090] (5) It asked for limiting viscosity at 20 degrees C among the methylene chloride using 

limiting viscosity measurement Ubbelohde viscosity tubing of a giant molecule. 

[0091] (6) It measured with the electronic micro by film thickness measurement ANRITSU 

CORP. 

[0092] Moreover, the monomer structure of the polycarbonate used in the following examples 
and the example of a comparison is described below. Analysis of a polymer was performed using 
the proton NMR method. 
[0093] 

[Formula 18] 




[A] 
fB] 

[C] 
PI 

[E] 

[0094] A sodium-hydroxide water solution and ion exchange water were taught to the reaction 
vessel equipped with the [example 1 of reference] agitator, the thermometer, and the reflux 
condenser, the monomer [A] and [B] which have the above-mentioned structure in this were 
dissolved by the mole ratio of a table 1, and a small amount of sodium hydrosulfite was added. 
Next, the methylene chloride was added to this and the phosgene was blown over about 60 
minutes at 20 degrees C. Furthermore, after making p-tert-butylphenol add and emulsify, 
triethylamine was added, it stirred at 30 degrees C for about 3 hours, and the reaction was 
terminated. After [ reaction termination ] organic phase preparative isolation was carried out, 
the methylene chloride was evaporated, and the polycarbonate copolymer was obtained. The 
presentation ratio of the obtained copolymer was the same as that of a monomer charge ratio 
almost. This copolymer was dissolved in the methylene chloride and the dope solution of 1 9 % of 
the weight of solid content concentration was produced. The cast film was produced from this 
dope solution, and the phase contrast film was produced by making it dry in the condition of 
having made the dimension fixing. The property of this film is described in a table 1. 
[0095] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
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[0102] The polycarbonate gay polymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 1] table 1 publication. This gay polymer 
was dissolved in the methylene chloride, and the dope solution of 20 % of the weight of solid 
content concentration was produced. The cast film was produced from this dope solution, after 
desiccation, uniaxial stretching was carried out to one the temperature scale factor [1.1 times 
scale factor of 161 degrees C of this ] with the uniaxial-stretching machine, and the phase 
contrast film was obtained. A result is described in a table 1. 

[0103] Furthermore, the drawing direction is doubled and this film and the phase contrast film 
produced in the example 1 of reference were stuck through the adhesive layer. The property of 
the layered product (laminating phase contrast film) is described in a table 1. In addition, 
incidence of the light was carried out from the film side produced in the example 1 of reference 
on the occasion of phase contrast measurement. 

[0104] Moreover, a sample is rotated by setting a revolving shaft as the lagging axis of the 
phase contrast film which becomes drawing 1 from the above-mentioned polycarbonate gay 
polymer, and the above-mentioned layered product, and the phase contrast angular dependence 
at the time of changing theta whenever [ incident angle ] and measuring phase contrast is 
described. Although phase contrast will change if the phase contrast film which consists of a 
polycarbonate gay polymer changes whenever [ incident angle ], it turned out that this layered 
product that is Nz=0.5 is not based on whenever [ incident angle ], but it can check that phase 
contrast is fixed, and the angle-of-visibility property is improved. 

[0105] The phase contrast film produced in the example 2 of [example 2] reference and the 
phase contrast film which consists of a polycarbonate gay polymer which consists of a monomer 
[A] produced in the example 1 were set for the drawing direction, and lamination and a layered 
product (laminating phase contrast film) were produced through the binder. The property of the 
layered product is described in a table 2. 

[0106] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 3] table 2 publication. The presentation 
ratio of the obtained copolymer was the same as that of a monomer charge ratio almost. This 
copolymer was dissolved in the methylene chloride and the dope solution of 20 % of the weight 
of solid content concentration was produced. The cast film was produced from this dope 
solution, after desiccation, uniaxial stretching was carried out to one the temperature scale 
factor [ 2.0 times scale factor of 225 degrees C of this ] with the uniaxial-stretching machine, 
and the phase contrast film was obtained. A result is described in a table 2. In addition, the 
relation of the phase contrast R (450), R (550), and R (650) in the measurement wavelength of 
450nm of a basis phase reference film, 550nm, and 650nm is [0107]. 
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[Equation 10] It turned out that an R(450)/R(550) =0.77R (650) / R(550) = 1.08, and short 
wavelength side is the film with which a phase contrast value becomes small. 
[0108] Through the binder, the drawing direction is doubled and the above-mentioned phase 
contrast film and the phase contrast film produced in the example 1 of reference were stuck. 
The property of the layered product is described in a table 2. In addition, incidence of the light 
was carried out from the film side produced in the example 1 of reference on the occasion of 
phase contrast measurement. 

[0109] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 4] table 2 publication. The presentation 
ratio of the obtained copolymer was the same as that of a monomer charge ratio almost. This 
copolymer was dissolved in the methylene chloride and the dope solution of 19 % of the weight 
of solid content concentration was produced. The cast film was produced from this dope 
solution, after desiccation, uniaxial stretching was carried out to one the temperature scale 
factor [ 1 .2 times scale factor of 207 degrees C of this ] with the uniaxial-stretching machine, 
and the phase contrast film was obtained. The property of this film is described in a table 2. 
Moreover, the drawing direction is doubled and the phase contrast film and this film which were 
produced in the example 2 of reference were stuck through the binder. The property of this 
layered product is described in a table 2. In addition, incidence of the light was carried out from 
the film side produced in the example 2 of reference on the occasion of phase contrast 
measurement. 

[01 10] The phase contrast film which consists of a polycarbonate gay polymer which consists of 
a monomer [A] produced in the [example 5] example 1 , and the phase contrast film which 
consists of an example 3 of reference were stuck through the binder so that the drawing 
direction might intersect perpendicularly. The property of this layered product is described in a 
table 2. 
[0111] 

[A table 2] 
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[01 12] The polycarbonate copolymer was obtained by the same approach except having used 
the monomer of example 1 of the [example 8 of reference] reference, and table 3 publication. 
The presentation ratio of the obtained copolymer was the same as that of a monomer charge 
ratio almost. This copolymer was dissolved in the methylene chloride and the dope solution of 
1 7 % of the weight of solid content concentration was produced. The cast film was produced 
from this dope solution, after desiccation, uniaxial stretching was carried out to one the 
temperature scale factor [ 1 .2 times scale factor of 1 92 degrees C of this ] with the 
uniaxial-stretching machine, and the phase contrast film was obtained. A result is described in a 
table 3. Although nz was larger than ny slightly, Nz was about 1 , and when the angular 
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dependence of phase contrast which was performed in the example 1 was measured, it turned 
out that phase contrast changes. 

[0113] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 9 of reference] table 3 publication. The 
presentation ratio of the obtained copolymer was the same as that of a monomer charge ratio 
almost. This copolymer was dissolved in the methylene chloride and the dope solution of 20 % of 
the weight of solid content concentration was produced. The cast film was produced from this 
dope solution, after desiccation, uniaxial stretching was carried out to one the temperature 
scale factor [ 1.2 times scale factor of 232 degrees C of this ] with the uniaxial-stretching 
machine, and the phase contrast film was obtained. A result is described in a table 3. Although 
nz was larger than ny slightly, Nz was about 1 , and when the angular dependence of phase 
contrast which was performed in the example 1 was measured, it turned out that phase contrast 
changes. 

[01 14] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 10 of reference] table 3 publication. 
The presentation ratio of the obtained copolymer was the same as that of a monomer charge 
ratio almost. This copolymer was dissolved in the methylene chloride and the dope solution of 
20 % of the weight of solid content concentration was produced. The cast film was produced 
from this dope solution, after desiccation, uniaxial stretching was carried out to one the 
temperature scale factor [ 1 .2 times scale factor of 245 degrees C of this ] with the 
uniaxial-stretching machine, and the phase contrast film was obtained. A result is described in a 
table 3. Nz was about 1 , and when the angular dependence of phase contrast which was 
performed in the example 1 was measured, it turned out that phase contrast changes. 
[01 15] The polycarbonate copolymer was obtained by the same approach as the example 1 of 
reference except having used the monomer of [example 1 1 of reference] table 3 publication. 
The presentation ratio of the obtained copolymer was the same as that of a monomer charge 
ratio almost. This copolymer was dissolved in the methylene chloride and the dope solution of 
16 % of the weight of solid content concentration was produced. The cast film was produced 
from this dope solution, after desiccation, uniaxial stretching was carried out to one the 
temperature scale factor [ 1 .7 times scale factor of 225 degrees C of this ] with the 
uniaxial-stretching machine, and the phase contrast film was obtained. A result is described in a 
table 3. Nz was about 1 , and when the angular dependence of phase contrast which was 
performed in the example 1 was measured, it turned out that phase contrast changes. 
[0116] 



!A table 3] 




#4018 


#4099 


###110 


#40111 




w 


M 


w 


W 


«tfcMK;w6) 


\ (60) 


(63) 


(80) 


(45) 


*-/v-2*« 


[C] 


D>] 


ra 


n 




(40) 


C37) 


(40) 


(56) 




190 


232 


244 


72S> 




a a2i 


0.832 


a 692 


a 988 


R<550) (mO 


7Z8 


539 


49.9 


141.8 


K £50) (rm> 


-34,2 


-28.1 


-25.1 


-70.3 


¥*3BST*n<560) 


1.003 


1.818 


1.800 


1.612 


rut 


1.00840 


1.81840 


1.80837 


1.61294 


ny 


1.80289 


1.61780 


1.80882 


1.81153 


nz 


1.60272 


1.61781 


1.80881 


1.61153 


Nz 


1.0 


1.0 


1.0 


1.0 




90.5 


90.7 


90.8 


90.2 ! 


'v-XOO 


as 


0.9 


0.9 


0.8 


m) 


80.0 


900 


90.0 


100.0 



6/7 



2004/04/12 15:38 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran.web_cgi_eije 



1/1 



2004/04/12 15:38 



http://www4.ipdl.jpo.go. jp/cgi-bin/tran_web,cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 




0.95 * ■«■■ i .... > ■ i ■ > ■ ■ i ■ , . , i , , , . : 
0 10 20 30 40 50 60 

0 (de«. ) 



[Drawing 2] 




TDrawing 61 



1/2 



2004/04/12 15:39 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran.web_cgi_ejje 




[Translation done.] 



2/2 



2004/04/12 15:39 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



